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(54) ASYNCHRONOUS ABSORPTION CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely transfer signals 
between circuits operated by different clock frequencies 
and to surely prevent the propagation of a metastable 
state. 

SOLUTION: This asynchronous absorption circuit is 
provided with a first signal generation circuit part 2 for 
inputting prescribed signals and a first clock and 
generating a first signal synchronized with the first clock, 
a second signal generation circuit part 3 for inputting the 
first signal and the second clock of a frequency higher 
than the first clock and generating a second signal 
synchronized with the second clock, a third signal 
generation circuit part 4 for inputting the second signal 
and the second clock and generating a third signal 
synchronized with the second clock and a forth signal 
generation circuit part 5 for inputting the second signal 
and the third signal and generating a period where both 
signals are in different states as a forth signal. Also it 
can be provided with a forth change signal generation 

circuit part for inputting the third signal and the second clock and generating a forth change 
signal synchronized with the second clock and a fifth signal generation circuit part for inputting 
the third signal and the forth change signal and generating the period where both signals are in 
the different states as a fifth signal. 
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UT, *©SSl©^By^©:4^±|f$fc|i3:*>TtfSr 
fiJfflLT, *©£l©*By*K|S]»Lfcmi©fl^§-«: 

A^L-r, ^©^2©*n y*©Sc*>±i-f;i:fcl2:S:^T 

^*£j£1-5SfS.2fi#£j£[Hl8§3l5i:, ±f2ff5 2©{t-S§-*i 
iU t ±IE^2<D^n s/^SrA^bT, t©|2C^Dy 
?©£^±(f*fcte&*>Ttf£#J/8L-C, ^©Sf^©* 
b y 9 izmm L1tf8 3 ©{f-5§-££fig-f SB 3 ft #£j&HI 
gSSBt, ±IS^2rofs^*3<ku:±IEm3 0ft^-^A^L 

[f»*'S2] ^roff^i^lW^n-y^SrA^ 
UT> ^WlSiro^ny^roir^itf^fettSl^Tif* 

±mm l<D?vy?£9 m\<^fflfc%C<Dm 2<D?uy?& 
tf^JfflLT, ^©^©^b s/^{r|HSL^2cDm 

^z£.i$.-r?>m2m^*Ei&®&&b. ±mm2<Dm^-is 

£V±tZf52<D?uy?&AJ]LX. *<Dm2<Dy-uy 

v-y? icmm Ltc% 3 <om ^^.m-r 3 flr#**ia 

SrfiJfflLT, w(7>?R2©^ns/ ; ?^P3JHUfc^4©^3E 
SS„ 

*«JB2flr*ft*iai»«»r«a-rSEIK«r. taiE!fl2ff 
±IS!(t^ r i: Srttft t 1 * fctt 2 E*0>#|H 

Iis*3S4] striae lc^Dy^cw^fis, afr 

I5B 2 © ^ n y ^ ©-9--T * /HS& 2 fflF LfciM * /Hi J: 
0/hS<*5lWfEJ(ll«)^ny^S:ttffl-t-ii:*lc, Dtr 
E9f^©ft#*i XVmRSi KOtuyt f>&*M V /Hi 
£nf& (nf;i2W_L©SE&) r5»«^«!Srl»EIR 1« 

1, 2 4fcri3E*©#IBl»!WKEII&. 
[9t*S5] 0f!t©«#*i±U5Sl©^ny^S:Ay3 
L"C N ^©^l©^n y^©£^±ff£fcte&*>Ttf£ 
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feja-*-6»l«*4*0B«i:, ±IEfBi©«#i3J:tf 
±12$ lro^cy^it) fl5v^jga£&©&2 ©*• b y ^ & 
A2JL-C. -5:©^2©^n y ^©&*>±l-f T 
WSr^iJffl LT, ' 2<D?u -y? \zxm L1tm 2 ©ft 

**ftj*-r5* 2 «-IHfej*E»» ±fESfll© 
^By^Of-W^/Hi**. ±12^2©^ B y^©f--f^ 

/HSSr 2{*Lfci>-W */HB± 5 /h£ < &5±fE3S l ©> 

Id, ±IES& 1 ©*B y^|c£ 5 ±iEm©ff -*§•©#)£ 
Sr, *©^l©^Bs,^^SSpi:Urmffl*3# (mttl 
W±©gStt K&oTm+ Ifi©ft#£4j«-r3ig9# 
ItBBSrHrt, ;i©«9£ttlIII&K:j:S*flM9-*:m + 1 

-fr, «-fB#SrW*JSid>e>3©v>-fixd»i«lEiffi©*P 

ft-5m2©lHlKi:, |R2©IlIK* : >P>©^ft#»c < to-C 

/h $ V © i ft 3 MifeSf ©^JHRiRlelK l-*3 

l>-C, ±ISS^fS#«r±IESSl©lHlB^7-f-K^y^ 

9Ux*v^»g-, -^©B^7 ? -i5'«:±IEm2©(HlBl-i§tiJ 

I»**7] KSl©^By^T?»<*l©S*i:, - 
©^l©EIK*»P)©eMfefI#SrS*tSl2.m2©^By^ 

t?i!l<^>'^7^^^[HlBift3^2©[518St, ±1E* 
l©lnIS§^(tbtt'5^1©*^V^ t N ±IEB2©Ie! 

Rttft *f ©H*^4:±IE^ 1 ©* «7 >^ i o"C* !7 

t*!>ym JifS^2©*^V^(-i5*!>V^1il7!i5 
3fJ£*fc*5fcfc, ±EJB2roiSK*»fe±iajSl«)lllS 

^7^-hv<y^flr**as«u as«w**4:smB* 

gffl©^l^»©lR[HlBo 

[0 0 0 1 1 

^yn'a ? <Z)«^(^^#^©7 ; -^«:3iftU, * 

3. 
[0 0 0 2] 

TVS. UA>L, [SJ»l$*5*&-a-, gff^©^By^jajgt 
**»Hbrte*©^By^JSj6«cfc+5rfcfcJ:or 
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[0 0 0 3] Ff^O^n y^flaftSr»Hltl^»S:i 
5 Kir S c £ #-e# 4 < 4 9 , < v ^ 

4 9, a»*a*WB<fc6. r*)fc«>. *yYy-t 

l^<59£4oT^So 
[0 0 0 4] 

-s^t*s"e*4v\ rcofc^, mi 

■*-J:5*#W»»JRH*7 HrX*bfc. r<z>#R]#R 
lR®»7 1tt, ^ny^HJSSA (KTCLKAt^ 
5) T?»f^brv^6lHlK7 2^5>^n s/^H»»B 
TCLKB^V^) -e»f^LTV^lHlK7 3^«#A 

(OTSIGA^V^) £^9, 0l8 7 3iaoT(lf 
B (gTSIGBtV^9) £#5t><£>£4o-CV>5 0 

[0005] r©*BUHRKiaiS7 ltt, ^^7 4 

"CS I GA*rSt!3fcHU WSIGA^CLKB^l/ 
^^7 5CAtl, S I GB«rft0ttW-fc0>-e£>5o Jt, 
ffrftlcte, 016 ^1~^{f ^ .a^-y — h co J: 5 
»yt 7 Mf-^4S{f-^o (j£*ts 

IGO^V^) dSU^^ 7 4tCA*LT< Z>k, ^(O 

5 I GO^CLKAt'O^i^o -T4:b^ CLKA 
(O&*>±dS0*^t?<7>S I GO<Ottli*s "1" (=1H 
I GH) 4<bS I GAIi "1" £49 , ^CLKA© 
< S^T'S I GA?r "1" <Dtf;Mk-rZo 

[0 0 0 6] &(DCLKA(D5Lt>±.&V)mc > M 1 6 \C 
5 (C, SIGO^«0 M (=LOW) t4otV^ 
St. S IGAIi w l" "0" (C§J*9#^So fc 

U ^CLKA^±^«f:t), SIGO^ 

"1" ©ttiT^^i, SlGAfi "l M o«H8Sr«JK 

-rs e rcoj:5tcbr, ytyhStiftssiGo 

S I GAi LTIHIK7 2^bttJ*$nSo 
[0 0 0 7] We, Z<OS I GA£IeJ£§7 3^)1/^^ 
7 5CAntCLKB[:,J:ot > ~ <D C L K B [C^M b 
fcS I GBStB^UW. w<DC L K B X S I^SHfctt: , 
jfe<OCLKAiP«tCbrfft>ix5o i"4fc>*>, CLK 
B<D3t^±^(9^s I GAOttlBSrlftfflb, S I GA 
#5 «!» (=h I GH) 4?)S I GBtt "T iftO, 
"0" (=LOW) 4 b "1" "0" 
So miaoT, S I GO^P>fc>i*WC«FWftlC3Stt 
5fc<Z>0\ CLKBfcH^fcbfcS I GBSr»5r.£j&s 

[0 0 0 8] b?&»U r.C5*|^)BKiRiHlK7 1 fcfc, 
tf, ISK7 2#«8i«l 0MHZ-(?»^Ut^6 fc 
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J^ffi$:2 3MHZ-C®jf^LTV>SlHlK7 3 tCS I GA& 
EI 1 6 {ZTjk-f-f^ * isJfX'lt, CLKB255 3 

^"Cfi4lHlt4ofc'9> 2(h)<!:4o£:9 U S I GB£> 
«jmfc±oT»4*fcG>i:45. Z<D X 0 K4S <b , 
!E#4ibmi«iE-ettc< v\ r4fc>*>, CLKB^fpj 

0K7 5tt^£3£4»f£i4oT b£5o 
[0 0 0 9] CLKA{C^LtCLKB^t)f^ 

Ki«< tez>um<om'&, mi 7 k^tx o i-, siga 

^CLKB^^^f ^ y^(:j;ot, s I G B tel^-e^ 
t<t 5 i-CLKB<?D2o^(7)i:^Jiifi|iii:4oy u cA { 9> 
— J: 5*cc LKB©3o5>ofi*>JiJf«4: 
4ofc9tSo r<^J:9 4«Sg^-fS k, laIB7 3tt 
»flsas£5gL4v\ £ btc. 0i8(OTfJ:5}:> CL 

[0010] *fc, ^HMim-eflr^o^oBtotfT}* 

^ 01 9^/Tt<tp^ (Hj^7 2"CS I GAi5 "0" 
(=LOW) 3&^fe "1" ( = HIGH) IdSEffcLTV^S 
**K1C LKBtD&^Jifrfri^-fSi:, SIGBld*3l^ 
tv^^^^^f- y /uRUB k nt>ti S a* £-f S 
r^^5 0 rt^^ ^^-r— TVMttBtt* SIGB^ 

„ 0 „ Tt « x „ t t)4v*itiA^t^ifet*# 

<4o-Cb^5*tffi"CfeS 0 4*3, :o^^f-^ 

ttlBfi. CLKB(DW20nsgSt*fcl)i:, 10 
n slg«K#, "0" "l" 

hm< Q b^b, **XT—7Jl>ft1&\C&tfZ>tt(D& 

S t a5o B p S tit b 4 5 o 
[0 0 11] ±ifc<BlfflJBtcaK*T. *45^ 

ja«t»-e»f^ br v ^ s isiBiB-e©«*^ 5 » 9 

So £ bid, <ft<D3§fJT*i*, ***7—'7si'W:m<DBW 

k&Sttk-tZo 
[0 0 12] 

fe, M3lt3KlCtto«snflftiKlBlK-CMt % Bfft©«**5 
i^l^^n^/^^A^b-C, ^(D^ico^ay^co 

^ fcp^ bfc^ 1 ^If^^t^S 1 A*£rtB»Ht 
t, JBio«#*3J:r5JBiw^oy^j:9*v>»«*© 

m» b^c^ 2 ^M5rMt5l2 flr-S^AIalKtt £ , 
S2cofi#*3J:^2co^n^^SrA*bT, ^e<o^2 
<D?*y? <ntt±tf feTrf ^Jffi br ^r^m 
2<n*ny* \cnm bTtm 3 ©«t*ft«t5* 3 m-*§- 
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i-5JB4(B»4j«ia»<Bi:*:«it-CV^. 
[0 0 13] ro±5l-»i«>flr*«rSflM-*Sfll«^ 

1 2 p 7 ^ t^of 
SofS-»«:fefiK-C#6^:«>, & 2 co^ o ^ * -e»< [3% 

[0 0 14] 2 E«0#raJHBRiRlBl»-e 

^tf)fg 2^n^ \cmm LfcSS 2 Oflr*tr**i-5 JB 

TtfSrfUffl LttoS 2^n^ fcl^SB LfcfB 3 coft 
3fll-»ftrtlillM»fc, *3«»*5iV» 

2 GO* d ^^^^1X^012(7)^ a >y*<Z)&t>±}:f 

SB 4 ©SMflWtairiW-* * 4 KX«*£AiamB fc . 
*3©fll**iJ:t«l!4©*Hflr*«:A*Lr, PffflT** 
»4**fctt^fc3 JHM«r* 5 (Oflr#i U"C*fiKf 5» 5 

[00 15] I20^a y*-Clb< US*** 

ttftflt***HK»*r*ft <it3 offctf £ C fc fc ft* 
fc», *l«#^*iai»»^bJB2«-»*«lHllS(B^<Z) 
ft#A*WM^ »2flt#**fsIK«^^**7 t -^/u* 

[ooi6] Sbtc. i»*qi3iB«i<o»W"er±, w*« 
l*fcttt2E««>#WIJBI!RiRiaiSic*5V^'C, A;bLT£ 

fe«#ic»bT<Dra««*ttts*2«#afe*iiiaa«c: 
[0017] -<D£?\c, «K2flr«£ADmisj:n*ft 

[0 0 18] »*^4E«0*p]»!KlRlHlK^. 
SKD^D^^Ot-Y ^2<7>^n ^^C0i?->r 

*>Mf & 2«L*i*>f ^;Hi 9 /h* < 4531 i^d 

*<0*iKf */MI«rnffiF (ntt:2£U:tf>SE») t"5#J^ 
[0 0 19] rcoj;?^ *oy*/SiR**:»«Lrv> 



6 

SO-C, |gl0^n^^(Of--f r */Ui(ii}d5^2CD*n-/^ 

^-r^/^*s*2flgFL^j;'9/h^v^^-e^> Sfts* 

[0 0 2 0] Sfelc, IS*«5ffi«(0*|^»KiRlHlK-C 
fit, 0fS<O«**5j:a 5 »l©*ns'*SrA*L-C, 

^<ofg i o* o ^ * ki^sh Ltzm i <&«#*£i*-ra!s 

«t9ifi5V>fflJSefB[0*2<Z)*njy*SrA*L-C, ^12 

SB 2 <£>* a ^ * \zmm LfcffS 2 ^ff^4*t5i 2 ft 
*£j*iaigfflSfc*Hll*., IRlO^nj/^oi^-f */Hi 
a*. |2(^)^d y*<0*>f *yu«*2fffUyt*-<*^« 
<fc 5 < 451 1 d y ^ ^ftfflfS t*!:, SSi 

£m+ 1 1 m«£AlBl»«B £ H*4EI»ff KA* 

*«*Srffll**l^e>3(Z)v^ix^lTOtt©* 

[0021] ^coj;5i-, HJ*fll -§-£r«$fe<£>lHlBt;:g 9 
*f\ n s/ ^ a«ft|:»JSt 5 - i: ^"C* S» 

[0022] tt^qieetto^infflRiRiBiK-e 

te, Sl^lHlK^bj§fetL5R««*SrSJtSt5IB2(0 
IhIK£, »2©lHlK^e>^«^«#{cJ:o'rHA**^ 

o0Blc3£tBL4v^J; ^-btv^o 
[0023] r^J;5t-, 3tflr«©iaK«>*«^JESCT 

Lfl>fc, ^SJxftv^fflJ^HiR^— *tt, Sfifldt-SI 

bnftv>^^. ^ft7 f -**saibn*< 4 0, *^5S 

[0 0 2 4] »*«7EttO*l^»«iRlElf&"C 

*7oi^*lHlSS^ft*m2<Z)[5ISSi:, »l<Dls]B^»tt 
bti^i^^y^^, m2^[E]Bi-^:tt^ti*m2 

J:S*^u*ffids^»^45SJ-, *2©lHlB^bSB 
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[0 0 2 5] r<£>J:?|;:, 9Sl<DE&<D*x2*y* bttm 
[0 0 2 6] 

J:tfH2fc*-5v^-c, SB l <30Hlft^ffi^^®iRlHl 
Kit-ov^TIft^-r^o 

[0 0 2 7] r ©#E]JIJI!»iKIhI*& l tt", El i 5 

*A£i>9) SrA^U * l (KT^^Ai 

*2c^ S/^/UA£»2<a**y*JHaS* (J^T^n 
s>^B£l^5) A*U 3S2fC«# (BT^^Bi 
^5) 4:*fiSi-a!l!2«*4*laIK«i:ftSJS2 u-^x 
*3£, ^t/UBt^Py^BS:A*U % 3 Off # 

A*U 84(7)fff ®TvmDa^) «r^«i- 
[0 0 2 8] |li/^^2lt I2 2^i-J;5^, * 

4*3, p ^ ^ A(Dife±{f Bfo^^o^tti 
#»ISiPll^*fi\ -fc<0#lB*«i»U 

te"T6 0 f 2W^^3, 

x* 4 tPl«i:4oXv^i:*(cjfe^b^:Ur^^ 7 

4, 7 5t^4otv^o :ollo«T1j:, * 

ay^Att:, 6MHZ-3 3MHZ^Sti*otjo 

(9 > ^n^^Bfj:5 0MHZ^j:otl/^o 

t;voii, «aM-a*y M7 — ^t^*:/^ l o^ 

t^xt/lm' i oo^i i <7>*:#$^^t>i^T^ 

[0 0 2 9] B 2 (A) ©^^tWtt, 
2 idJzoT, El 2 (C) ©S/^tA'Aifti. ^rbT, 
^cr y^Bi^t^Afi, ^2 3tCj:o-C^ 

i/^B ^ p s/ ^ B 3 l/^ ^ 4 ICA^ ^ 
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[0 0 3 0] ^(OV^t/UCiftl^^^^^ 
BSt»4«»*«IhI»»5^A**-&*. S&4 

fB-S-£/*isi&.« 5 «\ :©'>^Bis "i" -e->^ 

/l»C& "0" <£>£#C0^H I GH (= "1" ) (DiS^r* 
£j&rrz> 9 r<z>»4fS#ifi8laIK«5W:, 

[0 0 3 1] r^v'^vi'Dtt, v/^^/uOtcit^-f 
jWcWMWttfc if JB It v ^ tf* , fflkJglw ^oy^BWlg 

[0 0 3 2] £X±<D£ o ft^nJHRlRIBK 1 tt. 03 id 
£;ft,S 0 h !7— t^fj^-fysJ l Ott, 

natfcfpssi 2 b. #^tti^i-5^fc o -^a5i 3 

*y blKoftfew^—y^— ^tcr^-tr^-e# 

Ka*#AS*U WK^m^of: 

[0 0 3 3] Sc^gfl 1 1 <Dtt<D#ftlQ 12tt, 1 — 1 
0<D1 OSIicO^^i— $P1 2 ^^fe *9 . C(D#^12a 

icifijKL^^gei ni»*t a*fM 

<*:LAN{C^*tL6^y=»^rt{Cftff$tt-Cl^*« 

or^-^a >^^cz)#^[c J:oT51^^-6 J: 5 t-"t" 
6. 1#C0^^ol-*1 2 a «:J¥i-£, 1# 

T?±*l,tzb$<D&n<OWi{E&Ul 2 bdSffiR^nx 

[0 0 3 4] rco^p^i/ M7-^r^^^W l 0 

h7^r^^/Wi0ll B4(OTfJ;5^ LC 
D («A) 1 It, *i»*Si45CP 

U^^y (=^MSf) 2 1ir, fffi^77^^^ 
XLS I 2 2^ 7 , n^7AROM2 3 y^y 
0^««*2 4^?>©j8*S:SltCPU^*y 2 1C 

e^fc>9. cpu^^-y 2 i^^cojs^^^y^^^ 

^57 ? -^S^flHlK2 5 ?ffl^77o^^LS 
I 2 2[CgM^tl5VRAM (lfft7^) 26^:, ^ 
»©7>^ t p -^a5t^$r«|&i-6^^^KEEl^2 

7 , 1 1 zmmmm-Tzm^m l s i 2 8 
b, ^m-yrvfy^zmm-tz**}) 2 9 bfrbm 
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[0035] rrt*. #HjB»ifciafc i «\ mm^yy 

4 yfXLS I 2 2 KE&2 7 tOfffl^ffl^ 

77>fy^^CSI22 ^S/TfLS I 2 8 £<7>P^lC 

-Y^W 1 OGD^SUCfcoT, hl7 — fr**y 

V>5 0 7 P Oi/7AROM2 3Wl CPU^^ty 

2 \ V^—^&^m?* J*frh¥ffe<0 

^«««jR2 4^<Djf^££tt& , 9, S^eDSfEtl 

[0036] |»^77>f s>^*L S I 2 2 

(2, CPU^^-y 2 1 |:J;ot4MIBl(OV- fr>X<D 
•MP****— #Wffi-c?<Z)-SI©|iMk^^7-< h 

5o VRAM26lt 2WM#£rEl , 9&£>6t> 

«£[Sj_h£-£-C^5 0 f-»>KlHlK2 7f4, 8tf 

;y K 8 KHZ x 1 t © £ £o #\ 

M coffin >b <o ^rlMffl -e # 5 o 

[0 0 3 7] H5*3J:t5BI6^*<5V^, g£ 2 tf> 

3«afc<o*«©#Wlffl!RiRHK3 otco^-cs&W-rSo n 
o#WJHKiRiaB 3 0 14, Il^l^i^iW 
3/ hy-^f-f^^W 1 0 W£JB£;ft3 0 
[0 0 3 8] r<^(^$Mt[Hj&3 0J4 N 

t^otv^t©^ g*ffjfci4fl l <omM<oj&mv>& 

[0 0 3 9] r(^*KIJH»lR0B3 014. '>mot 
^p^^A^«81^^2^ i/p-TA'Ab 
^Py^B^A*t5»2^^3t, '>^Bt 

v>?) **ri«-5J(S4*3E«*4*laia»fctt*«4U 

KoC 7 £ Sr^"LTV^5 0 *5«*fe«iaK«7 
14, *l<o||«o»«ooJB4ft-»fe*lEll5 5i:W-« 

[0 0 4 0] ^^P«IBURlHlB3 014, v'^A-BS: 
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tB«»8t*ro«© "i w -o M \zm^m<^n 

B*f4, ^mBfi "1" £*:(4 "0" iiotl^, 

!3 6{^-r«fc5^, ^#«4>9is w i w 
5«»fe«lHlB«7tt, ^P7^B^)1»^HIG 

^■^vKDfcS^V^ 1 ^ n 5/^^<Ov-^/^FSr5S^$ 
«ri:35S-e#So ft*3. fem«&9& w 0" co«J:# 
{4, LSiiT^t^^F^^o H7*5i 

3 ltRMtS. 

[004 1] r <Z>#NJHRJRtaItt 3 1 tt, JR 2 ©*WJH 

2 0MHZt, ^Py^BASl 5MHZ©i5ft^ 
*PIJW»iRIeIB 3 0 tM4, ^t/POfe^ny^A^fc 
fcv\fc4§£\ H8 (H) (Diy^/UA' &J&j££ti, * 
(7)^, ^Py^B^r^^t/VA' ^^5 9^-^6 
i:, gi8 (I) ©i/^t/^B' (DJ: ^^ff^-^rK^-^ 

[0 0 4 2] r©J|S3 0*lfc<0*l»©*ra»»lRia»3 

i §2 ^xtto^fto^nwiRiKiaK 3 o <o±mm 

jajK»*2ffiFJCb, HI 8 (C) (^i/^^0 / i:ll8 
(D) <D? A' 5:^^o ^ErbX, rttfeOt/^ 

/i^o' ^^n^^.A 7 «:« 2 <Dnm<Dj&m<D#mm®L$L 

IUK 3 0 (D^ 1 ^ 2 tcAtb, ^tf-tJVA&QLfo 

^©M^I2 U^^^ 3^A^^-±5o ^tt, 
^n^^B-CrOv-^^^A^rfcfc^, V^/UBSr*. 

3 0iH«^45, 

[0 0 4 3] -C0^^ffiT^4, mX&ZX* 

-el®9g^t±i-ri:9^-^tbTv^^^ ufcfe, :^3^ 

HJS^Jgffi^f4, 2^n s/^4>T?2BB*Sr— S^BtO tH 

A4 2««^3feP?»4ffiF««E»ffiF^L-C, Jlffigfc£& 
i:U m&ny-J ?frm*:fc< LTtSv\ 

[0044] H9*sj:t/igi o^cfi^v^r, ^4 
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[oo45] z<D&mftti&i&iBi&4 i fi, mi k^-ms 

1 2<D'&Kfe*)ftrti2\'&4 2£^ttTV>5 0 r 

[0 0 4 6] tto^ Z<D&mmWfr\2]&4 1W\ ^ 

%tkteox\,^z>m&^&m£frz>o 

^ A(Di^-f */MBa** n y ^ B <£>1M X 9 #K 4 

#Elffl»iRlfiIK4 l «>i6t«U*:*WIJBIiRiRiaK3 1 & 
*(C S ? u y *r A<D*)~<4 9 /MBj3 s -» ^n^BW^ 
/MB* 2f&tc Ufc*>f */MIJ: 0 /hS < 45»&W£ffl 
£*L5 0 Itlli, ^u^A^lM^/MI^n^B 
©1f>f*/MI*2fflFfc:Lfc«J: 9*#»ttttf, ^ns/^ 

Li<4St, *o**B^«**»;fc4<4afeBM4 

[0 0 4 7] w<D#HJH»K®&4 lii, f 
2-e^^tL^v'^/U'A$r^ n y^A©«ft#SW^ 

ttlHlS&4 2-eM«9^itTV>5 0 i-ftfc*>. ISl0lC*M- 

VENff-f-4 2 b fcft5 0 

[0 0 4 8] ODDjff4 2att, HI 1 0 

XTF-rWXi^ fl4R#i(D^^/l/AO«t»-C?*9/ 

ri 0 0 0 1 -J £4 9* EVENM4 2b(l To 
01010-j 4:4*. ^tt, £<DJR«&!IS1«»£ 
AiB«2 iW«4@B»t 45 4 3 iw^ 

* 4 4 K^^xA* U ^By^A-eltJfc, El 10 

(E) (F) C/TtV^AODD t i/^t/UAE V 

9Jtv^>f */MI£4o-a^3. 
[0 0 4 9] [H9t?^-r^(^»^i|X[H]SS4.1ii > flF*t 

klCcfc^ n + l|«)|fi:»lt5:i:^ 
So 3ffl*3#K:Ra£, 4o^tm^, 

4Mi #0>iM * /Uli 4 » fc 4 So 

[0050] mi i&xvmi 2X<5^t, ss 

£;h,5fc£>£:4o-C^5o 
[0 0 5 1] ^<D#mm&$L\s\'&5 ^n^CT 



12 

t4*^^^G^JR20lHlB5 3^iSbix5o 

^t/UH^^fi: 5 4 [C^bttSo 5 4 

**«#**^£S^8B5 4 a &*LTl^5 0 
3I2£>[hJB5 3-e»4Lfe^^HS:*l <D|hIK5 2 

[0 0 5 2] V^t/UGtt, 5 8 0X 2 6 21*^5)4 
*4EB***««5 5i»S:*^#5R{Wlti:4ot 
v>5 0 — *\ sHHtiu 3 2 0X2401*^^4 

4ot^5o ^tt, v'^vm'Nc, i"4to*>, a* 
*«*s e^^iMfcf*— — 

5 5 im^-* s 7 awwEi-s fc mm&—* 5 

7*rJB2©H*5 3^3SSiK*W:4v\ L*»U 

h<ox\tt<n%-£mm\^x^z>o :^aws5 

l -eii, v^^t/VH^8S l <£>[eI5& 5 2 lc:7 >r — y ^ 

-^^rSlb4v^5{-"C#5o 
[0 0 5 3] 5 6 iCf*, ^r(Dpl@*(D 

L^fc, miOHIBS 2^&JH2«)|§IB5 3^0>A#4 
SMMrff 54W«S4<4«. 
[0 0 5 4] Hi 1 3 jScfctflU 1 4 fC^1^ 6 (DM 

^o#|^^K«X[h]B6 1 t>, ^l^b^5C0H^^ 
WHIfcWIK^rx h!7— ^^t/W 1 oco^tcm^ 
^n5tOi4oTl^o 

[0 0 5 5] r<0#[^#ftlRlHlB6 ltl, ^n^Et' 
ftf^-f SB1CO0B6 2 4:, ^n y ^EtJl45H»» 
C0^ny^F-ettf^i-Sm2<D[sIK6 Ml £>tEj£& 

6 2 frmibtlZm 6 2 a 4. fg2tf)[HlB 
\ZffllfthfrZ>%2<Dl3y>? 6 3 a */ffft6 4t 

6 2^5)H •Mfc«#fc4*5/^^J* $ *2 0BHS6 
3fCtii^i^tL, I2^08 6 3^^^6 4i^/T 

[0 0 5 6] S/^/UJtt, ^fel^L/ci/^^G^I^ 
^^y^Krt:V^ r ■t■/^H4:lRl*»4:4oTV^S. * 

lt, ^<nftwmw®m&$ i-e»i, n©iEiB6 2d> 

^3HSli«^-^^®*^:$:mi^^^>^6 2 a-C^7 
^>hi"S 0 — ^E2<D[hIB6 3-C'tt, 5^?>tb-C#fc 
H**Sr»2<?5*!>V^6 3 a-e*l>Vh-r5o 
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-Ttefc>*>5 8 0fflf*»SrSB2(OlHlK6 3ris$tt&£fe 

tiictot, iBi^>iaK6 2 ^m2^[Hi^6 3 tcomm 

[0 0 5 7] r^J:5te*J«fi^SI:ttrv>te^<i:, it 
nowtoiEiB-ett, i^offia^anBiR^as^Ltet) io 

<Dtteo-CL*5/aBM*^»!<teSo Lj&»U r<Z>*|S] 
JBRiRIhIK 6 1 "m, I2^^y^63a^^>h 

iwisiK6 2flB*»j»urv^©-c, ates^o^^-c 

^<Dtz#), */^se 4-e*^*ix5iif«tt 
ge^b^t^tteSo 

[0 0 5 8] te*s, ±a<o»jan«>»«tt, ^saw^s 1 

Ste^Jfi^ffi^J-efifeS^N ;i*U-RS£jh,Sfctf> 
-mte<, ^^^Sg^xaKUtev^ffljcisvNTa^ 20 
3E»*lfi^rilE-e*>6o ##IHJH»!fclIJ» 1 , 3 

0, 3 1, 4 1, 5 1, 6 iasjBW&£;h536«ra\ * 

[0 0 5 9] Sfc, HJWSrftSRS, ^ny^ttfioit, 
ft 4 i te S > ^-T/UD^m 5 (Dm* k 

/uF^r^tsiB, . r»te*tt«-e*>5»inij ^br 
a*lt< 6 2o<©ft#(^a:tee>tev^si5^-e3&^offl 

*«*#9HSLTV^as, »tebteV^»^(D«*«4:* 30 
^«r»5IsIK"C«:te<, h^- ^HUf^— 

[0 0 6 0] 

Hffl»iRlHlK-ett, Ste6^n ! y^Jlffi»r-e«if^bTV> 
SHISIB-eof*— *o*9*9*r, *BI»"efcOte^b 
Rffi <h IrI C <t 5 fc* 5 r 4: * «r«E i te 5 . 40 
[0®ofB*te8ft^] 

im 1 ] 1 <Dnm<DMm<n&mmi&mm&<n 

im2] mi<o\Bfi8\z3otfz>&m*§r<D*'( $ v^*— 
[0 3] mi <D&mmw&mmm*&*Ltiz>* yvu 

[134] |g3<©*ix M7 — ^7*>f ^^WOEIBW^ta 
y ^(3T*£>£ 0 

[0 5] 2 o *!6^1Bo*raJII!KiR!aBo 50 
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[@6] H5<oiHlBtc:a3*t6#ft#©^>r 5 v^*-*— 
[13 7] *«W^3<?D^16^ffi(D^P»IKlRlHlB^ 
[13 8] E!760(sIK^Jt-5#^i^^-<^ V^^r- 
[H9] **M^!B4©ja6©»«o*Wffl»iRlEllS^ 
[1310] 0 9O(5IK^Ct-5*ft^O^>r 
[(311] **W^fB5^*J6(Z)»tt(0#P»!RiRlfiJK 
[13 1 2] mi i(Z>lBlKlci3tt6iEffll*^ffi*^S.*^ 
[131 3] **^0S6^^*^*llB^*raJH!aJRIfiIK 

[i3i 4] 131 3<D®&\c&tfzim&m^m&kmM7F 

[131 5] jfe^**W#3fts«WUfe#WJBIKJRia»<©^ 

[131 6] 131 5©HKlcS3»5#flr#o^>r 5 

[13 1 7 ] 13 1 5 ©IH*^^Fft»teilif^*ri"*»*<0« 

[131 8] 131 5 0IfiIBds^*fte»fP«r"f 

[131 9] 131 5 0EWS*s^Fft#te«if^*:i"*»*0« 
T% ^^^^-^u^llRfcteS^tttWi-Sfc*©* 

[flF#o»W] 

1 0mnwsmi6 

4 53 1/^^ (ffS3(t-9-£AlaIKff) 

5 KAte^ouamim 

6 14^^ (JR4*3E«*fe*ia»») 

7 »5fB#£Ali»SA 

10 *yF7-^^^>f 

1 1 

21 cpu^^ey 

22 W^77>f j/^^LSI 

2 6 VRAM 

2 7 f-^VKlsIB 

2 8 L S I 

3 0 tmmmmvk 
3 1 #mM®L$L\Bi& 

3 2 

4 1 #[B]#I®IR[HJB 
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15 



16 



4 2 «0#ttlHlK 

5 1 #ffiM®L$L\B\& 
5 2 11 COIhIK 

5 3 m2CD(H]S§ 
5 4 
5 5 
5 6 



6 1 #I^^KlS[Hl^ 
6 2 

62a IlM^y^ 
6 3 3*2<Z)[H]g& 
63a ®20D;t7?V* 
6 4 



[01] 



[02] 



(A) 4^**0 

» # ., #A JTJTJIJT-TL, 



(D> *o**B . 

CD f^A-B 

no ^^•f-A'C 

(G) rr+»D 



[03] 



10 





— v — 

15 



12b 



[04] 



39 yD/?A«0M 




A, 



V 



7" 



-22 
LSI 



[05] 



[06] 



r 



9»*A » 



r 



(A) 5^*-*A 

OB) *a»?B 

CO f**A*B 

CD) <s*+#C 

CE) 2/*>A*E 

CP) 5^**F 



(10) 



<&ffl 2 0 0 0-1 



[®7l 



[128] 



31 

/ 



30 

/ 



9ny*A 1 



[IH9] 



r 



?0??A 1 



9oy9A ,44 



VjT-J-A.A EVEN 



II 1] 



r 1 



52- 



53 



[[113] 

r 



62^ 



64 



(A) V^^O 
CH) *o»*A 

JT 

CD) 0 *» * 9 A' 

(F) ?o*?B 1 




CA) fayfA 



CO ODDOT 



[IS 1 0] 



01 23 456789 



| 

_J~i h 

0 10 0 1 



0 0 0 1 



1 



I 0 0 0 1 

(D) EVENfflf 0 0 1 0 1 

(E) 'S4fi-/UA ODD 



(F) i/^+^A EVEN 



B12] 




CAJ SIG 0 

CH) CLK A 

(O SIG A 
CD) CLK B 

(E) SIG B 



[116] 



j \ s 



(11) 



#§12 0 0 0-1 1 5 1 4 7 



1 4 1 



[1211 5] 




[mi 7] 



72 

JL 



r 



74 



SG i 



2 : 
S S1G A j 

J 



76 



73 

-I- 



CLK B 



[El 1 8] 



CA> SIG 



0 J 



CB) CLK A 

(C) SIG A 
(D> CLK B 

(E) SIG B 



JT 



hJlJiuiLnTir 4 



CA) SIG 0 

CB) CLK A 

(O SIG A 

(D) CLK B 

(E) SIG B 



[i!9] 



SIG A 



CLK B 



SIG B 




10ns 



* 9 



